Characteristics of migration patterns of DNA oligomers in gels and the relationship to the question of intrinsic DNA bending.
We have developed a methodology that is capable of quantitatively describing the electrophoretic mobility patterns of oligomeric B-DNA through polyacrylamide gels (PAG) in the presence of varying concentration of the organic solvent 2-methyl-2,4-pentanediol (MPD), used routinely to induce DNA crystallization. The model includes the ion atmosphere and its polarization, electrostatic excluded volume, hydrodynamic interactions, and fluctuation effects that characterize the overall size of the migrating polyion. Using this model, and by critically examining the mobility patterns of linear random-sequence B-DNA molecules in PAG as a function of MPD, we address the question of the discrepancy between current models used to explain the molecular origins of A-tract-induced DNA bending. Direct analysis of the mobility of B-DNA oligomers on PAG, and comparison to the mobility of A-tract-containing oligomers, shows a significant apparent effect of MPD on the mobility of generic B-DNA sequences, which is larger than the effect on A-tract-containing oligomers. The effect is chain-length dependent, especially at lower MPD concentration. Thus, the apparent reduction in gel mobility, as a function of MPD, is not unique to A-tract regions or A-tract-containing molecules. However, our analysis suggests that MPD molecules are probably excluded from the surface of both B-DNA and A-tract molecules. This is supported by circular dichroism studies on A-tract and B-DNA molecules in solutions containing various MPD concentrations.